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Jules Coben, P.E. ORIGINAL

Consulting Engineer

ENGINEERING STATEMENT
IN SUPPORT OF REPLY COMMENTS
CS DOCKET NO. 98-201

1. This engineering statement has been prepared on behalf of the National

Association of Broadcasters in support of reply comments relative to the Notice of Proposed

Rule Making in the matter of Satellite Delivery of Network Signals to Unserved Households
for P he Satellite Home Viewer Act; Part 73 Definition and Me ement of

Signals of Grade B Intensity, CS Docket No. 98-201. As in the December 10, 1998,
Engineering Statement by the undersigned, this engineering statement is divided into three

parts: Definition of “Grade B Intensity,” Predictions of Signal Intensity, and Measurement

. Methods.
Definiti « e B Intensity”
2. Despite the reaffirmation by the Commission of Grade B field intensity' as

specified in Section 73.683 of the rules, only ten months ago?® as a guide to viewers receiving
NTSC analog service, the Satellite Broadcasting and Communications Association

(“SBCA”) would have the Commission define Grade B intensity as 70.75 dBpu for low VHF,

I Although the JEEE Standard Dicti f Electrical and Electronic Terms suggests
that “field intensity” is “deprecated” and prefers the term “field strength,” “field intensity” will
be used herein since that is the term employed in the SHVA.

? Memorandum Opinion and Order on Reconsideration of the Sixth Report and Order;
MM Docket No. 87-268; FCC 98-24; Adopted February 17, 1998.
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Consulting Engineer

Engineering Statement in Support of Reply Comments Page 2
CS Docket No. 98-201

76.5 dBy for high VHF, and 92.75 dBu for UHF.? The source of those suggested values is
the Engineering Statement* accompanying the SBCA Comments. Planning factors yielding
the levels specified are, in some instances, inappropriately high.

3. The receiver noise figures applied by SBCA are 12/12/14 dB for low VHF,
high VHF and UHF respectively. The 1977 Kalagian study’ specified 6 dB for low VHF and
7 dB for High VHF based on then available receiver information. (Kalagian did not include
UHF in his study.) In 1980, the UHF Comparability Task Force specified a receiver noise
figure of 12 dB for the UHF band®. Even that figure for the UHF is too high as a current
planning factor. The UHF Comparability Task Force found that the overall average UHF

noise figure for 200 television receiving models was 9.03 dB’. In 1998, receivers are likely

3 SBCA Comments , page 13.
4 B.F. Dawson and D.J. Pinion, Technical Issues and Definitions Relative to the Satellite

Home View ctin R e tic 0pO ule Making i er atellite
Delive rk Signa nserved Households for Purposes of the Satellite Home Viewer
c t No. 98-201: Prepared for Satellite Broadcasting an mmunication

Association; 12/98; Appendix 2, high range of values for “Recommended Planning Factors.”

5 G.S. Kalagian; A Review of the Technical Planning Factors for VHF Television
Service; Research and Standards Division, Office of Chief Engineer; FCC/OET RS 77-01;

March 1, 1977.

F Television; Final Report of the UHF Comparability Task
Force, Office of Plans and Policy, Federal Communications Commission; September 1980;
Table B-2.

7 Id p. 89, n.11.
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better than in 1980. Appropriate noise figures for current planning factors based on the best
known information at this time would be 6/7/9 dB, equal to or lower than the “low”
recommended planning factors from the SBCA Engineering Statement.

4. SBCA would require a signal-to-noise ratio of 43 dB as a planning factor.
But the SBCA Engineering Statement specifies that 34, or perhaps 36 dB, is the appropriate
signal-to-noise ratio and bases that conclusion on FCC Report TRR 5.1.2 and on the Cable
Television Technical and Operational Requirements. (7 FCC Red. 2021, 4 38) Use of 43 dB
as the required signal-to-noise ratio would impose an increase in picture grade from
“acceptable” to “fine,” a standard that is irrelevant in the present context. The Commission
has noted: “Grade B represents the field strength of a signal 30 feet above ground that is
strong enough, in the absence of man-made noise or interference from other stations, to
provide a television picture that the median observer would classify as ‘acceptable’ using a
receiving installation (antenna, transmission line and receiver) typical of outlying or near-
fringe areas.” NPRM ¢ 4.

5. Receiver antenna gain that the SBCA would employ as a planning factor is
2.25/6.5/5.25 dB for low VHF, high VHF, and UHF, respectively. Such antenna gains are
far off the mark for antennas “typical of outlying or near-fringe areas.” In outlying or near-
fringe areas, a high gain receiving antenna is called for, and normally used. Perusal of

current catalogs of the major receiving antenna suppliers for all-band antennas illustrates
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how far off these numbers are. Radio Shack Model 15-2157 has gains of 6.2/8.7/11.0 dB.
A smaller Radio Shack antenna, Model 15-2156, has gains of 5.9/8.2/9.6 dB. The Channel
Master Model 1160 antenna has average gains of 5.8/10.1/9.0 dB. The Channel Master
Model 1161 has average gains of 5.0/9.6/9.5 dB. The Winegard Model DS-7150 has average
gains of 5.8/9.72/11.15 dB.

6. Based on the foregoing, reasonable gain assumptions would be at least 5/9/10
dB for low VHF, high VHF and UHF, respectively.

7. SBCA would employ transmission line losses of 5/6/9 dB as planning factors
for low VHF, high VHF and UHF, respectively. Those numbers represent a 3 dB increase
over the “low” figures (which are, themselves, too high) to accommodate a splitter. The
introduction of a splitter is a wholly inappropriate consideration. If a householder, with an
otherwise adequate signal to provide acceptable picture and sound chooses to make that
picture and perhaps sound unacceptable by the employment of one or more splitters, the
correct procedure would be to install an inexpensive line or antenna-mounted amplifier to
overcome whatever loss is introduced by the splitter(s).

8. For some years, the preferred lead from antenna to receiver has been coaxial
cable rather than twin lead. The use of coaxial cable avoids the changing attenuation from
the dry to the wet condition, reduces the pick up of unwanted signals, and eliminates the

signal loss produced by coupling to nearby metallic objects or surfaces. The 75-ohm coaxial
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cable most used for downleads is RG-6. Over the low VHF band, the loss of 50 feet of RG-6
cable is from 0.7 to 0.95 dB for low VHF, 1.3 to 1.9 dB for high VHF, and 2.15 t0 2.9 dB
for UHF®. The appropriate line loss figures would be 1 dB for low VHF, 2 dB for high VHF
and 3 dB for UHF.

9. At most then, Grade B signal strength would be 49/56/68 dBp for low VHF,
high VHF and UHF respectively. These figures are little different from the present 47/56/64
dBp and would not justify a change from the established lévels for Grade B, particularly
since the Commission has so recently, as noted above, used the 47/56/64 dBp criteria to
define service for analog television. Furthermore, the use of an inexpensive amplifier,
commonly used in outlying areas, easily increases the received signal if desired.

Predicti f Field Intensi

10. SBCA proposes the use of the Terrain Integrated Rough Earth Model
(TIREM) for predictions of field intensity to determine the likelihood of compliance with the
SHVA. Tirem is alleged to be more “conservative.” Presumably the reference to TIREM
being more conservative means erring on the side of UNDERestimating signal coverage as
compared to Longley-Rice. Our data as described in paragraph 34 et seq. of my December
10 Engineering Statement, show that the Longley-Rice predictive model as currently

employed is very accurate. No need exists for use of an alternative method that is expected

8 Source: Winegard web page www.winegard.com/cable.html.
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to underestimate field intensity predictions at the location of potential subscribers to a
satellite program service. Such underestimating would improperly favor the satellite
companies over the local network broadcasters. Use of the Longley-Rice method is
supported by the Comments of Decisionmark Corp., a company with expertise “in creating
computer-generated signal area maps to implement” the SHVA.

11. Just ten months ago, the Commission expressly rejected the use of TIREM:
“We further note that other models, such as TIREM, are proprietary and can yield very
different results depending on their implementation. Accordingly, we are reaffirming our
decision to use the Longley-Rice model.”™

12. PrimeTime 24 recognizes that the median Grade B field intensity is designed
to provide signal intensity sufficient to provide acceptable picture quality 90 percent of the
time. PrimeTime 24 therefore proposes that determinations of signal strength be based on
factors of 50 percent for time and 95 percent for location and confidence.!® The Comments
of the Electronics Technicians Association International, Inc. provide an excellent
opportunity to check the validity of the PrimeTime 24 proposal. “With a proper antenna

system, B contour households can receive crystal clear pictures (without ghosting) on

multiple channels. Putnam County, Indiana, B contour households receive eighteen excellent

® 13 FCC Rcd.7418, para. 180.

10 Initial Comments of PrimeTime 24 Joint Venture in Response to Notice of Proposed
Rule Making, December 11, 1998, p.19.
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quality channels in stormy, cloudy, snowy, and clear weather.” Page 15. To test the
predictive method, Longley-Rice predictions were made based on two sets of assumptions.
13. Indianapolis station WRTYV, channel 6, was studied. A Grade B analysis was
made first with the normal FCC procedure using 50 percent assumptions for location
variability, time variability and confidence, and the signal intensities specified in 47 C.F.R.
§ 73.683. Then, an analysis was undertaken using 50 percent for time variability, 90 percent
for location variability and a 90 percent confidence factor. Grade B intensity was as
proposed by SBCA: 70.8 dBp for low VHF. The 1990 U.S. Census shows 10,981
households in Putnam County, Indiana. The FCC conventional Longley-Rice analysis
showed that WRTV is predicted to provide a Grade B or better signal to 10,933 households
in Putnam County. By contrast, using the SBCA/PrimeTime 24 proposals, WRTV is
predicted to provide Grade B field intensity to only 31 households in Putnam County.

14. Experience with comparing conventional FCC Longley-Rice predictions with
actual field strength measurements made in compliance with 47 C.F.R. § 73.686 at over 500
locations and the experience cited by the Electronics Technicians demonstrate the accuracy
and usefulness of the Longley-Rice model with location and time variability, and confidence
factor of 50 percent. (When used to predict field intensity at a specific location, such as the
geocoded coordinates of a household address, location variability has no meaning. The

prediction of field intensity is specific for the target location.)
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Measurement Methods
15. Echostar Communications Corporation (page 11), and PrimeTime 24 Joint

Venture (page 26, ef seq.) in their comments advocate orienting the test antenna in whatever
arbitrary direction the householder chooses, and not necessarily toward the station being
measured. Such a procedure is contrary to the practice of every engineer competent to
conduct signal strength measurements and to stated FCC policy. As noted in my
Engineering Statement of December 10, 1998, the Commission only four months ago in
upholding a decision by the Chief of the Cable Services Bureau, stated that orientation of the
test antenna in the direction of maximum signal strength provides the most accurate
measurement of that signal strength.!! A senior engineer representing PrimeTime 24 in the
matter of CBS Broadcasting, Inc. ef al. v. PrimeTime 24 Joint Venture found it reasonable
for a station “to expect homeowners to orient their antennas properly.”

16. Echostar, DirectTV, Inc., SBCA, Superstar/Netlinks Group, LLC, and NRTC
would all add splitters to the measurement line if the householder uses splitters. The
presence or absence of splitters has no effect on the signal intensity existing at the antenna,
the pertinent location for judging the eligibility of the household to receive distant network

programming via satellite.

' FCC 98-201, August 21, 1998, q 16.
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17. PrimeTime 24 recommends that the householder’s antenna and transmission

line be employed for the measurement of signal intensity if the residence has a “working

"

antenna.” Page 28. But Richard Biby and Robert Culver, expert engineers retained by
PrimeTime 24, provided sworn testimony in the Miami case to the effect that no knowledge
of signal intensity at the antenna could be derived from measurements made at the receiving
end of the householder’s lead from the antenna. To derive signal intensity in the air at the
antenna, one must know accurately the gain of the antenna for the channel of interest, the
transmission line loss, whether the antenna, transmission line and receiving device are
properly impedance matched, and the calibration reliability of the measuring instrument.
From the antenna type, the gain may be available from manufacturer’s data, but reliance on
that gain presupposes that the antenna is in “new” condition and is oriented properly. Since
much of the transmission line is likely not available for inspection, no conclusion can be
reached as to line length, condition and whether installed properly or not.

18. SBCA, Echostar, DirectTV, PrimeTime 24 and NRTC all advocate the taking
of ten readings at a single location near the household. If any one of the ten readings
(Echostar), or more than one of the ten readings (SBCA et al.) falls below the Grade B level,
the household is to be considered “eligible” under SHV A on the assumption that the signal

needed for producing an acceptable picture must be available for at least 90 percent of the

time. PrimeTime 24 had recognized correctly in the context of signal level prediction that
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amedian Grade B signal intensity level provides an acceptable picture 90 percent of the time.
The measurement criterion is median, not the 90 percent of the time level.

19. The same group of satellite proponents would require measurements at a
height above the roof of the house. Since the measurement cannot be made precisely at the
location of where the outdoor antenna is, or where an outdoor antenna could be located, the
precise height of the test antenna is not important. Better to standardize on heights of 20 or
30 feet, depending on the type of house involved so the technician doing the testing can have
standardized equipment used in all instances.

20. I reiterate that an inexpensive measurement technique would involve the
taking of a cluster of five measurements at neutrally and arbitrarily selected locations clear
of nearby reflecting objects, as close to the house as feasible, with known equipment, and
with prior notice given to the other side in a timely fashion. The middle of the five readings
arranged in ascending or descending order is the median signal intensity that would
determine the eligibility of the household under the provisions of the SHVA.

I declare under penalty of perjury that the foregoing is true and correct.

Cohe_

Jules Cohen, P.E.

Executed on December 20, 1998.







UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF FLORIDA

)
CBS Broadcasting Inc., etal., )
)
Plaintiffs, )
) CIV-No. 96-3650-NESBITT
A ) Magistrate Judge Johnson
)
PrimeTime 24 Joint Venture, ) CONFIDENTIAL - CERTAIN PORTIONS
) SUBJECT TO PROTECTIVE ORDER
Defendant. )
) REDACTED
Expert Report of Paul Bortz

1. I am the President of Bortz Media & Sports Group, Inc. For many years, 1
have specialized in analyses of the television industry. Along with others at my firm, I provide
consulting services to a wide variety of clients in the broadcasting, cable television, and
professional sports businesses. Our clients over the past three years have included ABC, CBS,
ESPN, Arts & Entertainment, the Disney Channel, TCI, Cox, Comcast, the National Basketball
Association, and the National Hockey League. I have prepared many reports for clients relating
to a wide variety of topics in the television industry. I have testified before subcommittees of
both the U.S. House of Representatives and the U.S. Senate on television policy matters. I have
also provided expert testimony both in federal court and before the Copyright Royalty Tribunal

and a Copyright Arbitration Royalty Panel. (A copy of my c.v. is attached.)




2. I have a B.S. degree from Purdue University and an M.A. in Applied
Mathematics from Harvard University. From 1969 to 1978, I was employed by, and from 1974
to 1978 served as the head of, the Industrial Economics Division of the University of Denver's
Research Institute. In that capacity, I conducted or supervised a variety of applied economic
research projects including telecommunications, technology innovation, and business planning.
From 1978 t0°1979, I served as Deputy Assistant Secretary of Commerce for Communications
and Information, and administered the executive branch agency responsible for developing
domestic and international communications policy. Since then, I have been continuously
engaged in consulting activities relating to the television and sports businesses, first as a
Managing Director of Browne, Bortz & Coddington, Inc., and since 1988 as President of my

current firm.

3. I am being compensated at my normal rate of $425 per hour for my work
in this matter. I have testified at deposition or at a hearing or trial during the past four years in

the following matters: a cable distribution proceeding before a Copyright Royalty Distribution

Panel, and in

Association, 90 C 6247 (N.D. IlL.).

4. I have reviewed the Expert Report of Robert C. Springer III (dated April
15, 1998) and the Expert Report of James W. Dertouzos (dated April 16, 1998). The conclusions
drawn by Mr. Springer and Dr. Dertouzos are inconsistent with the relevant data and with my

many years of research and experience in the television industry.




The R Vi Subscribe to PrimeTime 24

5. Mr. Springer asserts that “the most likely explanation for a satellite dish
owner to pay to subscribe to a distant network signal on PrimeTime 24 is that the quality of the
dish owner's over-the-air reception of his or her local affiliate is unacceptable." Springer Report
at2. Mr. Spﬁfxger also asserts that “[a] desire to time shift and/or to obtain out-of-market sports
is not likely, in my opinion, to be a significant explanation for subscriptions to PrimeTime 24,
even absent the restrictions imposed by the Satellite Home Viewer Act.” Id, These observations

are not credible.

6. Contrary to Mr. Springer's assertions, there are a variety of reasons,
unrelated to inability to receive local stations, for subscribers to purchase PrimeTime 24. The

reasons include;

a. Time-shifting: PrimeTime 24 has both East Coast and West Coast
feeds. As aresult, PrimeTime 24 subscribers have a range of options in viewing network
programming that are not available to them if they watch their local stations. For example,
PrimeTime 24 subscribers on the West Coast can watch network programs such as “Ally
McBeal” (Fox), “Touched by an Angel” (CBS), “E.R.” (NBC), and “Dharma & Greg” (ABC)
three hours earlier by watching East Coast network stations. Similarly, PrimeTime 24
subscribers in the Mountain Time Zone (where I reside) can watch the David Letterman show at
9:30 p.m. local time (from WSEE-Erie, Pennsylvania, on PrimeTime 24), at 10:30 p.m. local

time (from their local CBS station), or at 11:30 local time (from KPIX-San Francisco, on

-3-




PrimeTime 24). These types of time-shifting cannot be achieved through use of a videotape
recorder: these subscribers can view network programming before it is shown on their local
stations, leaving the local stations effectively in the posture of offering a “rerun” to their own
local viewers. And the ability to see programs after they are broadcast locally -- without the

inconvenience (and need for advance planning) of using a VCR -- is also valuable to viewers.

b. Access to out-of-town sports events: Network stations carried by

PrimeTime 24 provide viewers with sports events that are not televised by their local stations.

By retransmitting FoxNet, WNBC (New York City), and KNBC (Los Angeles) to viewers across
the United States, for example, PrimeTime 24 has made available many NFL games that were
not available to viewers from the broadcast stations in their local markets. With CBS's recent re-
acquisition of rights to NFL football, PrimeTime 24 subscribers will shortly be able to view out-
of-town NFL games from the two CBS stations (WSEE and KPIX) that PrimeTime 24 carries, as
well as from FoxNet.Y When college sports are offered on a “regionalized” basis, access to
PrimeTime 24 also offers out-of-town college games that are not available to viewers from their

local stations.

Although over-the-air antennas are not particularly costly, purchasing and installing an antenna

does involve a degree of trouble and expense. And as cable television has become the most

v The ability to obtain out-of-town NFL games clearly has substantial appeal to
viewers: the NFL sells a package of out-of-town NFL games to satellite dish owners called
“NFL Sunday Ticket” at prices up to $159 per season for residential subscriptions.

4.



popular method of obtaining television programming, many viewers have relatively little
familiarity with rooftop antennas. (A satellite industry publication discussing this phenomenon
is attached to this Report.) A subscription to PrimeTime 24 permits a viewer to watch ABC,
CBS, Fox, and NBC programming without making any of these investments of time and money
in over-the-air antennas. And even for dish households that retain access to local television
stations -- thrGugh an over-the-air antenna or by cable -- a subscription to PrimeTime 24 permits
a viewer to watch ABC, CBS, Fox, and NBC network programming “on the satellite,” in the
same channel lineup as nonbroadcast programming offered by CNN, ESPN, Nickelodeon, USA

Network, HBO, and other channels.

d. Digital format. PrimeTime 24 subscribers to Direct Broadcast Satellite
services such as DirecTV and Echostar enjoy the ability to receive network programming in a
digital format, as opposed to the analog format in which television stations broadcast today.
This advantage is likely to be especially attractive to videophiles, such as viewers with large-

screen televisions.

7. Mr. Springer’s statement that viewers will not pay for time-shifting or out-
of-town sports events is inconsistent with PrimeTime 24's own advertising and promotional
materials. These materials repeatedly emphasize the attractiveness of time-shifting and out-of-
town sports events, as well as “superior picture clarity,” as key selling points. None of the
PrimeTime 24 advertising and promotional materials I have reviewed mention unavailability of

local stations as a reason to subscribe to PrimeTime 24. Indeed, the only relevance of the



supposed unavailability of local stations is simply as a question that must be answered correctly

in order to “qualify” for PrimeTime 24.

8. Mr. Springer's assertion that time-shifting and other benefits cannot
explain PrimeTime 24 subscriptions is also contradicted by other public statements by
PrimeTime 24. In a lawsuit pending in federal court in New York City, PrimeTime 24 itself has

made the following assertions:

“Satellite delivery of network television programming is capable of
providing consumers with many advantages over conventional
over-the-air broadcasts, including a crystal-clear image and stereo
sound. Moreover, by allowing consumers to view network stations
other than their local station, satellite delivery of network
television programming can and does enhance consumer choice.
The availability of a distant network television station can provide
several distinct advantages. For example . . . the non-network
programming (e.g., local sports, news, and weather) on the distant
station may be particularly desirable, or the network programming
on the distant station may occur at a more convenient time than

that offered by the local network station.”#

Z Complaint, § 29, PrimeTime 24 Joint Venture v, National Broadcasting Company,
Inc,, 97 Civ. 3951 (S.D.N.Y. filed May 30, 1997). PrimeTime 24 also acknowledges that for

satellite dish owners to be able to receive their local network stations, they must “make
additional investments to receive network [signals] through either cable television or an antenna
capable of receiving a standard over-the-air transmission.” Id,, J 31. In other words, PrimeTime
24 explicitly endorses the point I make in § 6(c) above, that consumers can use PrimeTime 24 to
avoid making expenditures to receive local network stations.

-6-




9. In short, PrimeTime 24 has expressly acknowledged that its service is an
attractive alternative source of network programming for viewers who already have access to

network programming from their local stations. Indeed, PrimeTime 24 expressly acknowledges

that satellite delivery of network stations “has the potential to render obsolete the structure of the

programming”, . . through a single local station in each locality.”¥ It is not possible to square the

claims of PrimeTime 24's experts that its service poses no threat to local network stations with
PrimeTime 24's own statements that it can render the current network/affiliate system “obsolete.”

The Impact of Delivery of PrimeTime 24 to
Ineligible Subserit Nielsen Rati f Local N  Stati

10.  Both Mr. Springer and Dr. Dertouzos contend that PrimeTime 24's
millions of subscribers, many in urban and suburban areas close to their local television stations,
have no impact on the Nielsen ratings of local stations. That contention is inconsistent both with

common sense and with the pertinent Nielsen data.

11.  Television audiences and advertising sales. The principal business of

network television stations is the sale of advertising time. Advertisers buy television spots on the
basis of rating points (or “gross impressions,” which translates ratings into absolute numbers of
viewers). The higher the ratings a program delivers, the more a television station can charge for
spots in or adjacent to that program. At any given time, therefore, a television station with a

lower rating can expect to receive less advertising revenue than if it had higher ratings.

¥ PrimeTime 24 Complaint, § 28 (emphasis added).

-7-




12.  The data that PrimeTime 24 has provided in discovery state that
PrimeTime 24's subscribers accounted for of U.S. television households in November
1997. Promotional materials distributed by PrimeTime 24<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>